Load restraint with allsafe products. Part 1: choosing a semi-trailer -a systematic analysis Wykorzystanie metod zabezpieczenia ładunków przedsiębiorstwa allsafe. Częśc 1: analiza systemowa doboru naczepy ciężarowej
Introduction
The provision of transport services has recently undergone dynamic growth that accompanies an enormous increase in the exchange of goods on national and international level. Transport constitutes a primary activity, carried out in the context of a range of logistic services. As for food transport, it is exceptionally difficult both for the carrier and the organizer of the transport operation. Many factors can work to the detriment of the load, such as changing conditions during transport, wrong choice of vehicles or faults in their construction, and lastly, improper packaging and securing of the load. The loss of food caused by inadequate transport conditions reaches 30% -this entails financial losses. The first part of the article describes present legal provisions of the European Union and Poland in detail. When it comes to the planning of transport operations, a number of measures connected with the load need to be integrated and logistically synchronized. Firstly, an appropriate vehicle needs to be selected at the planning stage, with consideration to rules and methods of appropriate selection. Planning and putting those plans into action determine safe load delivery that should be carried out in accordance with individual terms of contract.
Material and scientific research method
This article addresses a part of the problem of road vehicle selection -this is dependent upon: the type of load; conditions required by the consignor, in accordance with ATP treaty that establishes standards for international transport of perishable goods; the agreement on the international carriage of perishable foodstuffs; the special equipment to be used for a given scenario [1] . The aim of the article is to select an appropriate semi-trailer for the carriage of strawberries, taking into account technical parameters related to active and passive safety systems. The selection of a means of transport may performed in several ways (inductive method, observation method). A method of comparative analysis was chosen in order to evaluate a proper vehicle, and in turn, help the carrier to choose a vehicle that would enable full performance of the transportation task, at the lowest possible costs, and in compliance with legal regulations. A weighted-average methodology is a comparative method chosen for the purpose of this article. Determining significant requirements connected with the transport order and defining the importance of a given requirement is essential in making the appropriate selection of a vehicle. A further step is to determine the technical features of the main and additional vehicle parameters and their evaluation. It is significant to conduct effective evaluation of particular parameters and compare the main technical parameters of selected vehicles. In this case, two vehicles are compared, and the following parameters are treated as criteria [8] :
▶ compliance with legal requirements; ▶ compliance with cargo shipping requirements; ▶ meeting requirements connected with the maximum payload and volume capacity of a vehicle;
▶ assessment of loading-handling capacity and load protection against damage or theft; ▶ assessment of vehicle traction possibilities with respect to planned routes; ▶ vehicle evaluation in terms of active and passive safety; ▶ meeting requirements concerning vehicle and cargo supervision on the route.
Levels of relevance (weight) are defined in points: scale from 0-10: 10 -necessary; 8 -very important; 6 -important; 4 -advisable; 2 -less important; 0 -unimportant.
Standard deviation, taking the values of: 1 -in accordance with the requirements; 0.7 -minor deviation; 0.5 -average deviation; 0.3 -divergence; 0 -significant divergence.
Furthermore, a summary table containing technical features of means of transport was established (0-10 scale).
The more satisfactory the technical conditions were, the higher the score was attributed to the vehicle. Subsequently, points were multiplied by weights and the results were divided by the sum of all weights.
I. The following parameters were adopted as technical comparative requirements: ▶ external parameter characteristics of semi-trailers; ▶ evaluation of traffic safety parameters and loading systems of the vehicles (technical characteristics). II. Final choice of a vehicle (semi-trailer) with the use of weighted average -comparative method [8] .
Weighted average -average value of technical parameters with weights assigned in such a way that elements with a higher unit value have a greater impact on the average value. The type of load and conditions set forth by a consignor are the main criteria taken into account. If all the weights are the same (all elements are of equal relevance), then the weighted average equals the arithmetic average. The total of points achieved by a vehicle/the total of priority points (possible to achieve) = weighted average.
Research was complemented by a substantive analysis that covers, inter alia, research relating to whether use of a given type of vehicle should be avoided due to its specific character. Therefore, there may be a need to change the conditions or reduce certain requirements that are not met -these changes could be achieved through adaptation or conversion of the routes, change in volume of load units, or taking measures that increase the utility and safety of the vehicle in question.
As for optimal storage conditions for fresh strawberries, the parameters are Further analysis of means of transport that are used for the carriage of strawberries will focus on two modern means labelled as FRC, in accordance with ATP (the Agreement on the International Carriage of Perishable Foodstuffs and on the Special Equipment to be used for such Carriage). These means of transport are heavily insulated class 'C' chiller trailers -FRC refers to [7] Road vehicles analysed in the research process should meet additional technical requirements stipulated in regulations [14] : 1) Vehicle should provide any desired, practically constant temperature and air humidity, in conformity with the standards. 2) Airtight cargo area to prevent food from spoilage. 3) Water resistant, corrosion-proof and durable floor in cargo area. 4) Floor and walls of cargo area made of easy to clean materials that meet all hygiene requirements.
5) Watertight floor pan. 6) Vehicles used for food transport need to be cleaned and disinfected. 7) Loading area with no sharp edges or angles for rapid cleaning and disinfection. 8) Driver's compartment separated from cargo area. 9) Separate temperature zones allow the transport of different food products.
Research resources
Comparative research was based on the example of two modern semi-trailers: The aim of the analysis of technical features is to check whether the trailers meet the requirements to perform the transport of strawberries. Particular attention will be paid to parameters that influence the technical capacities of vehicles used in transport of palletised strawberries. Additionally, road safety systems, driver's comfort, technical condition standards, modern systems of load securing, work economy, load safety and handling capacities will be described (Figs 1&2) [2] [3] [4] [5] . 879 as amended) regulates the system of drivers' working time [9] . e) The International Consignment Note on the international road haulage of goods was signed in Geneva in 1956. It was then ratified by Poland in 1962 when Poland became a party in international trade along with many other European countries. This note introduced and regulated requirements concerning road haulage and transport documentation. The application of the mentioned rules pertains solely to paid services in the international road haulage of goods carried out by professional road hauliers who have obtained appropriate authorisation in their countries [9] . f) International treaty on the carriage of perishable foodstuffs and on the special equipment to be used for such carriage. ATP (the agreement on the international carriage of perishable foodstuffs and on the special equipment to be used for such carriage) is a document of an extensive and complex structure concerning the implementation of transport requirements with reference to goods that demand controlled temperature. The agreement is valid from 1970 and it was adopted and signed by Poland in 1984. It consists of 20 articles listed in 4 chapters and 3 appendices. The last amendment of the agreement took place in 2011 and includes [7] : ▷ types of perishable foodstuffs, ▷ temperatures required during transport, ▷ special conditions that vehicles need to meet to perform the transport of the mentioned products, ▷ required vehicle tests and signatures.
The treaty sets forth two main goals: ▶ maintaining quality and improving conditions of the transport of perishable foodstuffs, especially in international trade, ▶ contributing to growth in trade of the mentioned products.
Vehicles intended for the carriage of perishable goods should fulfil the requirements stipulated in the ATP agreement that concern [13] At the stage of transport planning, the transport manager should be acquainted with the range of temperatures that each product requires as this influences the choice of one of four vehicle groups that are accepted by the ATP agreement:
▶ mechanical refrigeration equipment, ▶ non-mechanical refrigeration equipment, ▶ heating equipment, ▶ insulation equipment.
Characteristics of legal provisions concerning the securing of loads
The system of legal regulations that refer to road transport is undergoing constant changes. Provisions are continuously being updated due to sustained progress in automotive technology. Much attention is paid to issues connected with transport safety and methods of securing loads. If restrained properly, loads should not displace or overturn, which would affect the safety of all traffic participants. A moving load may damage other cargo in the body or the body itself, it may constitute a danger for people or a serious obstruction to the traffic flow. The standards describe ways of securing loads in detail, depending on its type. Standard VDI 2700 describes basic forces that influence the load, rules of cargo placement and practical tips on load clamping. Standard VDI 2701 refers to required clamping elements and standard VDI 2702 provides specifies rules concerning the choice of clamping elements. VDI standards are abundant with concrete examples and pictures that present how to clamp a load and secure it in a proper way, for example: huge glass panes, steel pipes, etc. [7] . c) Characteristics of standard PN -EN 12195 -2 : 2010 This standard was introduced to assure compliance with basic safety regulations that relate to lashing strap traps used in Europe. Standard PN -EN 12195-2 'Load Clamping. Safety, Part 2: Lashing Straps' describes requirements concerning lashing straps for trucks and trailers, ships, railway wagons, and combinations of these [12] . as well as the scope of the necessary equipment, introducing the description of clamping points. Currently international road carrier association in Poland (ZMPD) translated "International guidelines referring to safe load lashing in road transport" which are unfortunately only guidelines, not regulations. c) Transport Law Pursuant to Article 65, Paragraph 1 of Transport Law the carrier shall be liable for the loss, partial loss, or damage of the consignment, occurring between the acceptance of the consignment, for handling and its delivery, as well as for late delivery. The liability of the carrier is not dependent upon fault, but rather on accepted risk. To hold the carrier liable on the basis of Article 65, four obligatory regulations were introduced [7] : ▷ Damage needs to take the form of loss, partial loss or damage; ▷ Damage takes place under the care of the carrier; ▷ A direct causal link between the occurring circumstances and the damage has to exist; ▷ A person entitled to compensation needs to perform so-called 'acts of diligence' .
Damage is the basic premise for a carrier's liability, which may take the form of loss, partialdamage or breakage. Loss of a load takes place when a carrier can't release the consignment to the receiver when the transportation deadline has expired. Partial load damage takes place when, at the moment of load release, there are losses in the form or decreases to weight, measures or number of units in comparison to the moment of its acceptance for transport. Damage of a parcel occurs when its market value is reduced, or its usability is decreased, due to quality changes. Such damage may be the result of mechanical factors (breakage, crushing, indentation), external factors (soaking, freezing, rust), biological or chemical changes (decay, fermentation, mould) [11] .
Research results
Research of technical parameters and the basic requirements of the examined vehicles are presented in Table 3 .
Adding together all points awarded to the researched semi-trailers across the separate groups of criteria, the following results were obtained:
▶ Taking into consideration the technical characteristics and results obtained according to the weighted average method, the Krone Cool Liner cooling semi-trailer, with double floor system by allsafe ATD II would be the most satisfactory choice for the transportation of strawberries [6] . Table 3 . Continuation
Conclusions
The present legal situation concerning rules of transport operations and methods of load securing during transportation is governed by Polish and EU laws. The priority is to provide protection for people engaged in loading, unloading and transport, and also other traffic participants, pedestrians, the load itself and the vehicle. Loading and unloading should be performed by trained staff who are aware of the possible dangers. The analysis revealed that the Krone Cool Liner cooling semi-trailer with a double floor system by allsafe ATD II is the optimal choice -192 points (evaluation of competitive vehicle -159 points). Loading capacities of semi-trailer and modern systems connected with load securing were the most decisive factors. Usage of double floor system ATD II by allsafe with adjustable height, allows the loading of sixty-six pallets at one time (the task required the usage of 64 pallets), whereas in the case of the Schmitz Cargobull semi-trailer TRIAXIAL FERROPLAST Type SKO 24/L-13.4 FP 60 COOL, due to its low load capacity, there would be a need to use another set, or organize another transport -this would increase costs. Apart from economic factors, safety parameters also influenced the result (EBS and RSP in Krone) together with an additional load securing 'pallet stop' that allows reducing or avoiding the use of bars (or other security systems), thus reducing the load pressure on the front wall -this simplifies and shortens loading time. In the second part of the article, the weighted average method was used in the analysis of the safety systems of three producers. The rules of proper load placement and securing during transportation was discussed together with safety systems aimed at reducing the risk for the driver, the environment and other road traffic participants
